T H E object of the following experim ents was to show to w hat extent the am ount of phosphatic salts was increased in disease. Unexpectedly, during the investigation the dim inution of the am ount became of equal interest. I have found no analyses undertaken for the solution of these questions, some of Sir C. S cudamore's alone being ex cep ted ; and these are so m ade th a t it is impossible to compare them with those which will here be given.
T hough D r. P rout long since rem arked th at excess of phosphates accompanied some affections of nervous structures, yet no analytical results were stated, and the observation seems to have referred to the earthy phosphates alone.
I have in vain as yet sought for some im m ediate m ethod for approxim ately deter m ining the total am ount of phosphatic Salts in the urine. An analysis, requiring five or six hours to perform, is at present the only satisfactory process which can be recom mended. M ost of the following experiments were made on the w ater first passed in the m orning, and before food : occasionally this could not be obtained, and then the night or afternoon w ater was taken. Alm ost all the cases were in St. George's H os pital, and therefore under nearly the same circum stances, as far as exercise was con cerned. T he diet usually varied with the state of the patient. The details of the cases would extend beyond the lim its of the present paper.
H ad it been possible, I should have m uch preferred to m ake my experiments on the total quantity of urine passed during the twenty-four hours, by which means, measuring the quantity, the total am ount of phosphates throw n out of the body would have been know n ; but I found it utterly impossible to obtain any approach to accuracy in regard to the quantity of w ater passed in the twenty-four hours. The results would have been so valuable, th at it was only when I found by experience how uncertain and inaccurate they must be, th at I gave up the plan I had formed. Instead of giving the quantity of phosphatic salts in 1000 parts of urine, of certain specific gravity, it may be thought th at a comparative view would have been better taken by calculating the solid residue in each case, from some of the various tables which give the amount
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3 N of solid residue in 1000 parts of urine of all specific gravities. B ut no tables admit o f this calculation. They may perhaps be true for the total quantity of water in twenty-four hours ; but they are not so for the w ater made at any one period of the day. The water made before and after dinner, for instance, may have the same specific gravity, but the total quantity of solid residue in each may be entirely differ ent. If the urine was a solution of any single substance such tables would be useful, but where there are m any substances present in varying quantities at different periods, these formulae are inapplicable.
In my previous paper I have shown, th at in the healthy state the am ount of earthy phosphates precipitable by ammonia depends chiefly on the am ount of earthy m atter taken into the body; the am ount varying from *40 per 1000 urine, specific gravity 1027'9, to 1-49 per 1000 urine, specific gravity 1030.
I have also shown that the alkaline phosphates vary from 7*56 per 1000 urine, specific gravity 1027*9, to 5 7 7 per 1000 urine, specific gravity 1030.
In the following paper I shall attem pt to show th a t the earthy phosphates are sub je c t to such great variations, depending on th e w ater, the food, and the medicineH ence from Case 1, the variations in the earthy phosphates during-ten successive days appear to follow no rule. Case 2 has been mentioned in the previous paper as showing-the effect of sulphate of m agnesia. From the other cases the am ount of earthy phosphates seemed to be about the healthy standard. The general conclusion is, th a t the variations in the earthy phosphates are independent of the nature of the disease; and this conclusion will be found to be confirmed by the subsequent expe riments. • 53 In Case 1, on the eighth and ninth day, a slight excess is observable. This is also present in Case 2 on the second, fourth and fifth day ; and in chronic cases the quan tity of phosphatic salts is, if anything, lower than natural. In the acute inflam m ation of Case 1 and 2 no increase of phosphates is observed. The m arked chronic a ttack in Case 5 shows, if anything, a deficiency. Slight cases of paralysis show no increase. In Case 1, on the 3rd and 18t.h day, when the head symptoms were most m arked, the phosphates were above the average. In the same case, when other acute inflam mations supervened, as on the 23rd and 50th day, no increase was observed. In Case 2 also, on the 4th, 5th and 6th days, when the head symptoms were urgent, the total am ount of phosphates was considerably above the av erag e; on the 9t.h day, when erysipelas came on, no increase was seen. In this case the earthy phosphates are worthy of note. Cases 3 and 4 were severe fractures, but without acute symptoms. In Case 1 the symptoms were m ost strongly m arked. In Case 2 there was a doubt w hether the symptoms were to be attrib u ted to typhoid fever or to affection of the brain. The progress of the case and the exam ination showed the inflam m ation of the nervous tissues. Case 3 was more chronic, bu t with acute sym ptoms occasion ally. Case 4 yielded to very active treatm ent. 12th, night............................................... •72
T H E E A R T H Y A N D A L K A L IN E PH O SP H A T E S.
•89
•77
*56
Specific gra vity. Alkaline phos phates* Total.
T able V II.-On the T otal Am ount of E arth y and Alkaline Phosphates in Insane Patients.
5 6
For the opportunity of seeing and exam ining these cases I am indebted to D r. Alex a n d e r S u t h e r l a n d , who allowed me to choose among his patients in St. L uke s H ospital those cases which I thought to be most suitable. In the five cases of general paralysis no increase of the total am ount of phosphates is observed. Case 7, during an acute paroxysm of m ania, shows a slight increase in the total am ount of phosphates. Case 8 and 9, also of m ania, appear more to ap proxim ate to the state of urine in delirium trem ens. Fhe cases of melancholia pre sent nothing rem arkable. The first seven cases of diseased kidney showed no increase, even when acute in flammation was present. In Cases 8, 9 and 10, a very small quantity of urine was secreted, and there is a slight apparent increase in the am ount of phosphates. The cases of scrofula were dispensary patients of M r. T o ynbee's, and no increase of phos phates is observable in them. The case of exostosis was a very extreme case, and the phosphates are in about the healthy proportion. The first case of mollities was a still more severe o n e : there is a decided increase in the earthy phosphates; and the alka-
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line phosphates a t the last were also in excess, though there was no symptom what, ever of affection of the nervous structures.
The conclusions I have drawn may be thus enum erated:- Table I .__The variations in the earthy phosphates in one case, during ten succes sive days, appear to follow no rule. In the other cases the am ount of earthy phos phates seemed to be about the healthy standard.
The general conclusion was, th a t the variations in the earthy phosphates were in dependent of the nature of the disease ; and this conclusion is borne out by all the other tables. Table II .-In fractures of the spine and paraplegia, the total am ount of phosphatic salts was slightly above the healthy standard a t the early period, when inflammatory action m ight be p re se n t; when chronic, or free from inflamm ation, the total quantity of phosphatic salts was lower than natural. Table III .-In chronic diseases of the brain, and in chronic, and even acute diseases of the membranes, there was no increase of phosphates. Table IV .-In fractures of the bones of the skull, when any inflammation of the brain appeared, there was a slight increase in the total am ount of phosphates. W hen there were no head symptoms no increase of phosphates was observed, even though other acute inflammations supervened.
T able V.-In acute inflamm ation of the b rain there was an excessive am ount of phosphates secreted : when the acute inflam m ation became chronic no excess was observable. Table V I.-In some functional diseases of the brain an excessive am ount of phos phates was secreted ; this ceased with the delirium . In other functional cases, as in fevers, no excess was observed. D elirium trem ens showed no excess or deficiency when food could be taken ; bu t in the m ost violent cases, when no food was taken, the phosphates were diminished in a m ost rem arkable degree. In one case in which, a t this period, there was no alkaline phosphate, the urine was acid to test-paper. In another, in which the total quantity of phosphatic salts =*06 per 1000 urine, there was a strong acid rea ctio n : the urine rem ained acid for eight days in June. Table V II.-In the general paralysis of the insane no increase of phosphates was observed. One case of acute paroxysm of mania showed a small increase during the paroxysm. In two other cases of mania there appeared a dim inution of phosphates approaching to th at in delirium trem ens. Table V III.-Acute inflamm ations and fevers showed no increase. Table IX . -B right's disease, even with acute inflammation, showed no increase. W here only a few ounces of urine were secreted, as in dropsy, there was a slight ap parent increase. In scrofulous diseases no increase was observed, nor in a very ex trem e case of exostosis. In the acute case of mollities ossium there was a decided in crease in the earthy phosphates, and the alkaline phosphates a t last were also in excess, though there was no symptom whatever of affection of the nervous structures.
